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PROBLEM TO BE SOLVED: To provide a 
method for thawing foods capable of thawing 
many kinds of foods having the same quality to 
that at the preparation or a better quality than 
that in a large number simultaneously. 
SOLUTION: This method for thawing foods is 
provided by thawing with heating a food 2 in a 
state of almost hermetically packed with 
securing a space surrounding the food after 
freezing, over at least a part of the thawing 
time with a warm wind at approximately >=40 
deg.C (e.g.; 40-80 deg.C, preferably 40-60 
deg.C) to elevate the temperature, and then 
reducing the temperature of the warm wind 
rapidly so as to maintain the temperature at 
the surface of the food not exceeding 25 deg.C 
(preferably at 18 deg.C). By the combination of 
the surrounding space provided to the food 
and the specific thawing conditions, it 
becomes possible to thaw plural kinds of foods 
such as a raw fish, a cooked rice, a cooked 
daily dish, etc., having the same quality to that 
at the preparation or better quality than that in 
a same thawing chamber in a large amount at 
the same time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Are the defrosting approach of food and it faces thawing the food which secured space 
in the perimeter and carried out the abbreviation seal package after refrigeration. After carrying 
out warm air heating in the condition that the skin temperature of food does not exceed 25 
degrees C, a temperature rise is heated and carried out at the temperature of about 40 degrees C 
or more in the phase where the main temperature of food passes the melting out temperature of 
an ice crystal. The defrosting approach of food characterized by lowering the temperature of 
warm air rapidly and thawing it so that the temperature to which the front face of the maturing 
feeding article does not exceed 25 degrees C may be maintained. 

[Claim 2] About the food after refrigeration, after [ 14-25 degrees C ] being the style of low 
temperature and heating, it is the about 40-60-degree C defrosting approach according to claim 1 
of being the style of an elevated temperature, heating and raising temperature. 
[Claim 3] The defrosting approach according to claim 1 or 2 that the volume of space is 5% or 
more of volume of food. 

[Claim 4] The defrosting approach of claim 1-3 given in any 1 term that a package of food is a 
pyro package. 

[Claim 5] The defrosting approach of any 1 publication of claims 1 -4 used for defrosting of the 
food of an extensive number or many forms. 

[Claim 6] The defrosting approach of any 1 publication of claims 1-5 that food is rice, one or 
more sorts of other food, and the food chosen from the rice food with which the both were 
combined. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] [Background of the Invention] 

[Field of the Invention] Even if it thaws this invention after refrigeration, the quality at the time 

of adjustment is related with the defrosting approach of food of hardly changing. 

[0002] 

[Description of the Prior Art] Food is frozen, a mothball is performed, and in case it uses, the 
technique of thawing and taking in is performed for many years. However, when a Prior art was 
used, that quality has deteriorated as compared with the food before saving the thawed food 
which carried out cryopreservation was the fact which cannot be denied. Therefore, various 
techniques have been proposed for the purpose of preventing the degradation. Although most of 
these techniques were related with the device in the process which freezes food which is looked 
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at by ****** No. 500542 [ nine to ], the quality degradation prevention effectiveness it can fully 
be satisfied only with it of the effectiveness was not acquired. 
[0003] [Summary of the Invention] 

[Problem(s) to be Solved by the Invention] this invention is the quality still in the state at the 
time of preparation after refrigeration about food ~ it is — it aims at providing in the quality 
beyond it and offering the defrosting approach that the various food with which defrosting 
conditions differ especially originally can moreover be extensive-number-processed on the same 
conditions. 
[0004] 

[Means for Solving the Problem] this invention persons are in the condition which secured the 
suitable air space for the perimeter, and carried out the abbreviation seal package of the target 
food after refrigeration, as a result of inquiring wholeheartedly in view of the above-mentioned 
trouble. It came to complete a header and this invention for the above-mentioned problem being 
solvable by heating and carrying out a temperature rise in a part of all defrosting time amount [ at 
least ] under warm air ambient atmosphere about 40 degrees C or more, lowering the temperature 
of warm air rapidly and thawing it so that the front face of the maturing feeding article may not 
exceed 25 degrees C. That is, this invention is the defrosting approach of the food which is the 
defrosting approach of food, and is in the condition which secured space in the perimeter and 
carried out the abbreviation seal package after refrigeration, heats food by warm air about 40 
degrees C or more over a part of defrosting time amount [ at least ], make carry out a temperature 
rise, and is characterized by to lower the temperature of warm air rapidly and to thaw it so that 
the temperature to which the front face of the maturing-feeding article does not exceed 25 
degrees C may maintain. The desirable mode of the monograph affair in this invention is being 
5% or more of the volume of food, and being a pyro package about a package, and performing 
the defrosting in the temperature of about 40 degrees C or more about defrosting conditions 
about the volume of space, in the phase the main temperature of food passing the melting out 
temperature of an ice crystal. In the process heated by warm air about 40 degrees C or more over 
a part of defrosting time amount [ at least ], about the food after refrigeration, it is the style of 
low temperature, and it is the style of an elevated temperature and one desirable mode of this 
invention is an about 40-60-degree C thing to heat, after [ 14-25 degrees C ] heating. 
[0005] [Concrete explanation of invention] the defrosting approach of the food by this invention 
Where it secured space in the perimeter and an abbreviation seal package is carried out after 
refrigeration, food A temperature rise is heated and carried out by warm air about 40 degrees C 
or more over a part of defrosting time amount [ at least ]. It just described above that it was what 
is characterized by lowering the temperature of warm air rapidly and thawing it so that the 
temperature to which the front face of the maturing feeding article does not exceed 25 degrees C 
may be maintained. By combining the maintenance below the warm air for maintaining the 
package near the abbreviation seal which secured space especially in the perimeter of food, and 
homogeneity temperature, and the constant temperature on the front face of food (25 degrees C 
or less) about food, it is the quality still in the state at the time of preparation — it is — it makes it 
possible to provide in the quality beyond it and to offer the defrosting approach also suitable for 
the purpose which carries out extensive processing of the various food with which defrosting 
conditions moreover differ originally on the same defrosting conditions. 

[0006] The food set as the object of this invention is the rice food which combined rice, one or 
more sorts of other food, and rice and one or more sorts of other food, in this invention, it can be 
independent respectively, or can combine these food kinds of two or more sorts, and can carry 
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out defrosting processing. As a suitable example of other food, daily dishes, such as roast fish, an 
omelet, a fry, and tempura, are raised. The pressed sushi which carried the fish and shellfishes of 
the box lunch which combined one or more sorts and rice of the above daily dishes, mackerel, 
****, **, etc., etc. on vinegared rice, and carried out pressing as a desirable example of rice food 
can be raised as an example of representation, however, it limits especially — not having — 
volume sushi and an ingredient — if one or more sorts of food is combined with rice including an 
entering rice ball in addition to this, it cannot be overemphasized that it can apply widely. 
[0007] In this invention, a freezing process is first presented with the above food. In this case, it 
is independent, respectively, or rice, one or more sorts of other food, and two or more sorts of 
rice food can be combined, and the same freezing process can be presented with them at 
coincidence. Especially if the frozen conditions of food are conditions which food freezes, they 
will not be limited, but freezing in freezing by the usual freezer, blasting of a liquefied carbon 
dioxide, or an air-blast type plural (usually 2 yuan) refrigerant type compressor freezer (-45—75 
degree C) is possible for them. Even if food is unpacked in a freezing process, it does not matter 
even if it carries out the lap by the thin bright film of a food grade, but when the approach by the 
liquefied carbon dioxide is suitable when unpacked, and the adhesion lap package is carried out, 
it is possible also in an air-blast type freezer, the range whose main temperature of food of 
freezing is usually -15—30 degree C — it continues until it becomes -20 degrees C or less 
preferably. In addition, the freezing process by blasting of a liquefied carbon dioxide can be 
performed on large-scale level using tunnel type liquefied carbon dioxide blasting equipment etc. 
that what is necessary is just to use usual liquefied carbon dioxide blasting equipment, when 
small-scale. 

[0008] required after reaching to the above predetermined freezing temperature conditions until 
it usually moves food to a preservation process and presents the following defrosting process — 
period preservation is carried out. -25 degrees C or less of preservation are preferably performed 
in -25—35 degree C. In this preservation process, if it exceeds the above-mentioned 
predetermined temperature requirement, since the quality after defrosting will deteriorate, it is 
not desirable. In addition, this preservation process can be performed using the usual food-grade 
freezer. 

[0009] In this invention, the frozen food is preferably given to a packaging process in front of a 
preservation process in front of a preservation process or the following freezing process, a 
package of freezing food — between food external surface — space — usually — 5% or more of 
perimeter space of the food volume — 30% - 100% of perimeter space is secured more preferably 
5% to 200%, and an abbreviation seal package is carried out. Although this closing space 
established in the perimeter of food by package is for preventing that food touches this defrosting 
environment directly in the following defrosting process, is usually packed in a perimeter 
environment and contains an air space, it may be packed in other perimeter environments, such 
as inside of N2 gas, and may contain that gas layer. 

[0010] Although the wrapping usually used for a seal package can be used for wrapping and 
plastic film, such as polypropylene and polyethylene, paper, the laminated paper of plastics, etc. 
are raised as an example, the film made from extension polypropylene is especially desirable. 
The seal of wrapping can be performed using the usual approaches, such as heat welding, RF 
adhesion, and adhesion by the binder, according to the property of each ingredient. It may bend 
without performing a seal especially depending on wrapping, and torsion etc. may perform **. 
As an example of an abbreviation seal package in which closing space was established in the 
perimeter of food If it is possible to secure required space, it is a saccate package (for example, a 
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pyro package). The method seal package of three, the method seal package of four, the package 
which uses a bag [ finishing / bag manufacture ] and a box-like package, the package by the 
combination of a tray and a lid, a lap (when having put food into container which has 
adiathermic [ comparable as suitable reinforcement and wrapping ]) package, shrink packaging, 
etc. are usable. Points, such as operability and sealing performance, to a pyro package is mainly 
desirable also in it. As one or more food is set to wrapping and the suitable above-mentioned 
space for the perimeter of food is specifically secured, an abbreviation seal package is carried out 
under the usual perimeter environment or N2 gas environment. As long as there is need, the thing 
in the condition of having gone into the open container made from plastics (styrene foam etc.) 
etc. is sufficient as the food in a package, an abbreviation seal package meaning the package 
which has the sealing performance of extent which can demonstrate the effectiveness (mild heat 
conduction to food) of this invention by warm air heat-treatment at the following defrosting 
process, and specifically in this invention The package in the condition (below rate of circulation 
50 capacity %) that there is no circulation with an open air environment substantially, holding 
the above-mentioned predetermined perimeter space under the warm air ambient atmosphere in 
the following defrosting process is meant. As long as it fulfills this condition, although the class 
of wrapping is not asked and it is desirable for that seal nature to be also perfect, it may be 
imperfect. 

[001 1] The food packed as mentioned above is moved to the defrosting process of the last which 
has the greatest description in this invention. A defrosting process is crossed to a part of [ at least 
] time amount of all defrosting time amount, and includes the defrosting processing by about 40 
degrees C or more, for example, actuation of heat-treating preferably about 40 degrees C - 80 
degrees C under an about 40 degrees C - 60 degrees C (specifically 38 degrees C - 62 degrees C) 
warm air ambient atmosphere, and the actuation which lowers the temperature of warm air 
rapidly so that the temperature to which the front face of the maturing feeding article does not 
exceed 25 degrees C may be maintained. That is, in a defrosting process, the defrosting under 
these specific temperature requirement conditions and a warm air ambient atmosphere is 
indispensable, and may be used combining other defrosting temperature conditions if needed. It 
is not necessary to specifically perform all the processes of defrosting in the above-mentioned 
specific temperature requirement. In a specific phase In case the main temperature of the food 
which cannot get warm most easily preferably passes the melting out temperature (generally 
before or after -5 degrees C) of an ice crystal Although what is usually thawed within the limits 
of the fusion time amount of an ice crystal in about 40 degrees C - 80 degrees C (preferably 
about 40 degrees C - 60 degrees C) temperature conditions (quick thawing processing) is 
indispensable about 40 degrees C or more If needed, at the temperature of a minimum lower than 
about 40 degrees C (specifically 38 degrees C), I hear that you may thaw quietly and it is at the 
time of others. 

[0012] In the desirable mode of this invention in the melting out temperature (nearly -5 degrees 
C) of an ice crystal In the early stages of a defrosting process since most change of the 
temperature of goods is not seen only by a change of state occurring 14-25 degrees C, It is 
desirable to thaw slowly [ it is more desirable and ] at about (specifically 18-22 degrees C) 20 
degrees C, and for main temperature to carry out quick thawing at nearly -5 degrees C above 
about 40 degree C (specifically 38-42 degrees C). By the approach of such this invention, the 
defrosting processing also of the rice food which requires the freshness using raw fish is attained 
at coincidence on the same defrosting conditions as other various food (for example, pressed 
sushi etc.). About 15-20 degrees C, rapid reduction actuation of the warm air temperature for 
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maintaining the food skin temperature after quick thawing below at 25 degrees C (preferably 18 
degrees C) is preferably switched to about 1 8-degree C low-temperature wind, and is usually 
performed in fact. After raising temperature so that a defrosting process may be performed by 
warm air about 40 degrees C or more over a part of all defrosting time amount [ at least ] as 
mentioned above, and the front face of the maturing feeding article may not exceed 25 degrees 
C, and it may become 18 degrees C or less preferably, it is a base to lower the temperature of 
warm air rapidly and to adjust skin temperature. 

[0013] In this invention, in order to carry out defrosting processing under the above warm air 
ambient atmospheres, the thermostat equipped with the warm air machine for being able to set to 
the thermostat of pertinent arbitration, i.e., fixed temperature, and abolishing the temperature 
unevenness by the location in equipment (homogeneity temperature being maintained) can be 
used. Moreover, in this invention, since a large number are suitable for carrying out defrosting 
processing of the food of an amount at coincidence, as for a thermostat, it is desirable that it is 
the structure where a lot of food can be installed and warm air can be sent in [ whole ] equipment 
at homogeneity. 

[0014] The **** defrosting warehouse for extensive processing (A) specifically shown in 
drawing 3 as a thermostat which has the above functions can be used. This defrosting warehouse 
(A) is equipped with the fan (1) who can adjust to fixed temperature and can send warm air in a 
warehouse at homogeneity, and the migration shelf (3) of the shape of multistage [ which can 
arrange the food (2) with which the extensive number was frozen inside ] can take it now in and 
out. [ two or more ] Warm air circulates through the inside of a warehouse through the space 
between each food train on the tray (4) of each stage of a shelf (3) by the fan (1), and uniform 
warm air is sent with the whole food in a warehouse (2). As shown in drawing 1 , where the 
fixed perimeter space (6) which consists of an air space is secured by wrapping (5), the seal seal 
of each frozen food (2) is carried out, and it is arranged on the tray (4) of each stage of two or 
more migration shelves (3) ( drawing 2 ). The reticulated tray made from plastics is raised 
preferably [ that warm air has propagation and cone structure ] by the tray as a suitable example. 
After moving into a defrosting warehouse (A), arranging these migration shelves (3) that 
arranged food (2), as shown in drawing 3 , and closing a defrosting warehouse, by the fan (1) 
throughout the inside of a warehouse by thus, the thing for which uniform warm air is sent 
continuously Through the above-mentioned perimeter space, by mild heat conduction, there are 
few skin temperature of food and differences of whenever [ core temperature ], and they can 
perform little defrosting of the drip from food (mild heat conduction the pars basilaris ossis 
occipitalis minded wrapping and the tray section). 

[0015] According to the defrosting approach of this invention which was mentioned above, as 
shown in the after-mentioned example, it turned out that various food can be thawed in large 
quantities to coincidence in the quality still in the state at the time of preparation. 
[0016] 

[Example] The following explains this invention in more detail according to an example. 
[Example 1] The pyro package of what was frozen in the condition of dishing up rice and daily 
dishes in the container made from plastics (3.5cm in 25cm[ 17cm by ] x thickness) used as an 
inner case of lunch, and not making a top cover it (with liquefied carbon dioxide concomitant use 
compression refrigerating machine - 50 degrees C) was carried out with transparence plastic film 
(the product made from polypropylene, 40-micrometer thickness). Under the present 
circumstances, it sealed by heat welding in the state of pneumatic [ to which distance opens 
between the inner case of lunch, and a film inside a pyro package as drawing 1 ] (air content = 
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about 100% of food full capacity). After the pyro package, about six per step were arranged on 
the reticulated tray made from plastics as what was kept below -25 degrees C was shown in 
drawing 2 , and it put on 10-12 steps of trucks, and put into the warm air type defrosting 
warehouse of the structure of drawing 3 . About 20-degree C warm air is circulated after 
defrosting initiation for about 2 hours, and the main temperature of lunch is [ about ]. -After 
heating until it became 5 degrees C, it heated for 40 minutes at the temperature in a warehouse of 
45 degrees C. Then, in 20 minutes, the temperature in a warehouse was lowered to 18 degrees C, 
and was thawed so that the temperature of lunch might not become 18 degrees C or more. 
[0017] [Example 1 of evaluation] The flavor was evaluated by nine persons' panelist about the 
example 1 and the box lunch which has not been frozen. Consequently, the thing of an example 1 
answered that it was same as compared with what has not carried out freezing defrosting. [ of 
nine persons ] The box lunch of the example 1 immediately after defrosting termination was 
evaluation that a flavor was good, from what has passed after manufacture for several hours with 
the box lunch which has not carried out freezing defrosting rather. 

[0018] [Example 1 of a comparison] The frozen box lunch was thawed like the example 1 
without performing a pyro package. In this case, the front face dried rice and a daily dish and the 
quality of original [ mouthfeel / a flavor and ] was spoiled. Moreover, since the skin temperature 
of food had become about 30 degrees C exceeding the optimal temperature of ordinary 
temperature preservation, it worried about degradation of the quality by bacterial propagation. 
[0019] [Example 2 of a comparison] The interior of a pyro package was changed into the 
degassing condition, the frozen box lunch was packed, and it thawed like the example 1 . From 
the part of others [ part / near the diffuser of warm air ], defrosting progressed early and has 
produced defrosting unevenness with other parts. 
[0020] 

[Effect of the Invention] as mentioned above, according to this invention approach, it is the 
quality still in the state at the time of preparation about two or more sorts of food, such as raw 
fish, rice, and a cooked daily dish, by the combination of the defrosting process of the closing 
space established in food, and specific conditions — it is — it is the quality beyond it and it 
becomes possible to thaw in large quantities at once in the same defrosting warehouse. 
Furthermore, according to this invention, there is specifically the following effectiveness. In a 
series of freezing / defrosting systems, degradation of quality is sharply improvable with ****** 
which establishes closing space in the perimeter of wrapping and food. Since warm air heat is 
mildly transmitted by this space, there is little effect of the temperature rise of Em external world 
environment, desiccation by descent, and dew condensation, therefore there are few the skin 
temperature and the degree differences of core temperature of food, and prevention of a drip is 
possible. Even if it makes it in large quantities, it places it and it carries out it conventionally [, 
such as lunch, ] also when there are many shipments since the food currently dealt with as a 
product can be treated like a frozen ingredient, safe food without risk like bacterial propagation 
can be offered. In this case, that effectiveness increases further by freezing food immediately 
(continuation freezing being desirable) after manufacture. Since it is saved in the state of the 
package of abbreviation seal, the contamination under preservation can be prevented. At the time 
of a package, the effectiveness of desiccation prevention of food increases by packing in the 
ambient atmosphere near the saturated humidity in the temperature at the time of unpacking 
(usually room temperature). 
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TECHNICAL FIELD 



[Field of the Invention] Even if it thaws this invention after refrigeration, the quality at the time 
of adjustment is related with the defrosting approach of food of hardly changing. 

PRIOR ART 



[Description of the Prior Art] Food is frozen, a mothball is performed, and in case it uses, the 
technique of thawing and taking in is performed for many years. However, when a Prior art was 
used, that quality has deteriorated as compared with the food before saving the thawed food 
which carried out cryopreservation was the fact which cannot be denied. Therefore, various 
techniques have been proposed for the purpose of preventing the degradation. Although most of 
these techniques were related with the device in the process which freezes food which is looked 
at by ****** No. 500542 [ nine to ], the quality degradation prevention effectiveness it can fully 
be satisfied only with it of the effectiveness was not acquired. 
[0003] [Summary of the Invention] 

EFFECT OF THE INVENTION 



[Effect of the Invention] as mentioned above, according to this invention approach, it is the 
quality still in the state at the time of preparation about two or more sorts of food, such as raw 
fish, rice, and a cooked daily dish, by the combination of the defrosting process of the closing 
space established in food, and specific conditions — it is — it is the quality beyond it and it 
becomes possible to thaw in large quantities at once in the same defrosting warehouse. 
Furthermore, according to this invention, there is specifically the following effectiveness. In a 
series of freezing / defrosting systems, degradation of quality is sharply improvable with ****** 
which establishes closing space in the perimeter of wrapping and food. Since warm air heat is 
mildly transmitted by this space, there is little effect of the temperature rise of an external world 
environment, desiccation by descent, and dew condensation, therefore there are few the skin 
temperature and the degree differences of core temperature of food, and prevention of a drip is 
possible. Even if it makes it in large quantities, it places it and it carries out it conventionally [, 
such as lunch, ] also when there are many shipments since the food currently dealt with as a 
product can be treated like a frozen ingredient, safe food without risk like bacterial propagation 
can be offered. In this case, that effectiveness increases further by freezing food immediately 
(continuation freezing being desirable) after manufacture. Since it is saved in the state of the 
package of abbreviation seal, the contamination under preservation can be prevented. At the time 
of a package, the effectiveness of desiccation prevention of food increases by packing in the 
ambient atmosphere near the saturated humidity in the temperature at the time of unpacking 
(usually room temperature). 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention is the quality still in the state at the 
time of preparation after refrigeration about food — it is — it aims at providing in the quality 
beyond it and offering the defrosting approach that the various food with which defrosting 
conditions differ especially originally can moreover be extensive-number-processed on the same 
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conditions. 
MEANS 



[Means for Solving the Problem] this invention persons are in the condition which secured the 
suitable air space for the perimeter, and carried out the abbreviation seal package of the target 
food after refrigeration, as a result of inquiring wholeheartedly in view of the above-mentioned 
trouble. It came to complete a header and this invention for the above-mentioned problem being 
solvable by heating and carrying out a temperature rise in a part of all defrosting time amount [ at 
least ] under warm air ambient atmosphere about 40 degrees C or more, lowering the temperature 
of warm air rapidly and thawing it so that the front face of the maturing feeding article may not 
exceed 25 degrees C. That is, this invention is the defrosting approach of the food which is the 
defrosting approach of food, and is in the condition which secured space in the perimeter and 
carried out the abbreviation seal package after refrigeration, heats food by warm air about 40 
degrees C or more over a part of defrosting time amount [ at least ], make carry out a temperature 
rise, and is characterized by to lower the temperature of warm air rapidly and to thaw it so that 
the temperature to which the front face of the maturing-feeding article does not exceed 25 
degrees C may maintain. The desirable mode of the monograph affair in this invention is being 
5% or more of the volume of food, and being a pyro package about a package, and performing 
the defrosting in the temperature of about 40 degrees C or more about defrosting conditions 
about the volume of space, in the phase the main temperature of food passing the melting out 
temperature of an ice crystal. In the process heated by warm air about 40 degrees C or more over 
a part of defrosting time amount [ at least ], about the food after refrigeration, it is the style of 
low temperature, and it is the style of an elevated temperature and one desirable mode of this 
invention is an about 40-60-degree C thing to heat, after [ 14-25 degrees C ] heating. 
[0005] [Concrete explanation of invention] the defrosting approach of the food by this invention 
Where it secured space in the perimeter and an abbreviation seal package is carried out after 
refrigeration, food A temperature rise is heated and carried out by warm air about 40 degrees C 
or more over a part of defrosting time amount [ at least ]. It just described above that it was what 
is characterized by lowering the temperature of warm air rapidly and thawing it so that the 
temperature to which the front face of the maturing feeding article does not exceed 25 degrees C 
may be maintained. By combining the maintenance below the warm air for maintaining the 
package near the abbreviation seal which secured space especially in the perimeter of food, and 
homogeneity temperature, and the constant temperature on the front face of food (25 degrees C 
or less) about food, it is the quality still in the state at the time of preparation — it is — it makes it 
possible to provide in the quality beyond it and to offer the defrosting approach also suitable for 
the purpose which carries out extensive processing of the various food with which defrosting 
conditions moreover differ originally on the same defrosting conditions. 

[0006] The food set as the object of this invention is the rice food which combined rice, one or 
more sorts of other food, and rice and one or more sorts of other food, in this invention, it can be 
independent respectively, or can combine these food kinds of two or more sorts, and can carry 
out defrosting processing. As a suitable example of other food, daily dishes, such as roast fish, an 
omelet, a fry, and tempura, are raised. The pressed sushi which carried the fish and shellfishes of 
the box lunch which combined one or more sorts and rice of the above daily dishes, mackerel, 
****, **, etc., etc. on vinegared rice, and carried out pressing as a desirable example of rice food 
can be raised as an example of representation, however, it limits especially — not having ~ 
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volume sushi and an ingredient — if one or more sorts of food is combined with rice including an 
entering rice ball in addition to this, it cannot be overemphasized that it can apply widely. 
[0007] In this invention, a freezing process is first presented with the above food. In this case, it 
is independent, respectively, or rice, one or more sorts of other food, and two or more sorts of 
rice food can be combined, and the same freezing process can be presented with them at 
coincidence. Especially if the frozen conditions of food are conditions which food freezes, they 
will not be limited, but freezing in freezing by the usual freezer, blasting of a liquefied carbon 
dioxide, or an air-blast type plural (usually 2 yuan) refrigerant type compressor freezer (-45—75 
degree C) is possible for them. Even if food is unpacked in a freezing process, it does not matter 
even if it carries out the lap by the thin bright film of a food grade, but when the approach by the 
liquefied carbon dioxide is suitable when unpacked, and the adhesion lap package is carried out, 
it is possible also in an air-blast type freezer, the range whose main temperature of food of 
freezing is usually -15—30 degree C — it continues until it becomes -20 degrees C or less 
preferably. In addition, the freezing process by blasting of a liquefied carbon dioxide can be 
performed on large-scale level using tunnel type liquefied carbon dioxide blasting equipment etc. 
that what is necessary is just to use usual liquefied carbon dioxide blasting equipment, when 
small-scale. 

[0008] required after reaching to the above predetermined freezing temperature conditions until 
it usually moves food to a preservation process and presents the following defrosting process — 
period preservation is carried out. -25 degrees C or less of preservation are preferably performed 
in -25—35 degree C. In this preservation process, if it exceeds the above-mentioned 
predetermined temperature requirement, since the quality after defrosting will deteriorate, it is 
not desirable. In addition, this preservation process can be performed using the usual food-grade 
freezer. 

[0009] In this invention, the frozen food is preferably given to a packaging process in front of a 
preservation process in front of a preservation process or the following freezing process, a 
package of freezing food — between food external surface — space — usually — 5% or more of 
perimeter space of the food volume — 30% - 100% of perimeter space is secured more preferably 
5% to 200%, and an abbreviation seal package is carried out. Although this closing space 
established in the perimeter of food by package is for preventing that food touches this defrosting 
environment directly in the following defrosting process, is usually packed in a perimeter 
environment and contains an air space, it may be packed in other perimeter environments, such 
as inside of N2 gas, and may contain that gas layer. 

[0010] Although the wrapping usually used for a seal package can be used for wrapping and 
plastic film, such as polypropylene and polyethylene, paper, the laminated paper of plastics, etc. 
are raised as an example, the film made from extension polypropylene is especially desirable. 
The seal of wrapping can be performed using the usual approaches, such as heat welding, RF 
adhesion, and adhesion by the binder, according to the property of each ingredient. It may bend 
without performing a seal especially depending on wrapping, and torsion etc. may perform **. 
As an example of an abbreviation seal package in which closing space was established in the 
perimeter of food If it is possible to secure required space, it is a saccate package (for example, a 
pyro package). The method seal package of three, the method seal package of four, the package 
which uses a bag [ finishing / bag manufacture ] and a box-like package, the package by the 
combination of a tray and a lid, a lap (when having put food into container which has 
adiathermic [ comparable as suitable reinforcement and wrapping ]) package, shrink packaging, 
etc. are usable. Points, such as operability and sealing performance, to a pyro package is mainly 
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desirable also in it. As one or more food is set to wrapping and the suitable above-mentioned 
space for the perimeter of food is specifically secured, an abbreviation seal package is carried out 
under the usual perimeter environment or N2 gas environment. As long as there is need, the thing 
in the condition of having gone into the open container made from plastics (styrene foam etc.) 
etc. is sufficient as the food in a package, an abbreviation seal package meaning the package 
which has the sealing performance of extent which can demonstrate the effectiveness (mild heat 
conduction to food) of this invention by warm air heat-treatment at the following defrosting 
process, and specifically in this invention The package in the condition (below rate of circulation 
50 capacity %) that there is no circulation with an open air environment substantially, holding 
the above-mentioned predetermined perimeter space under the warm air ambient atmosphere in 
the following defrosting process is meant. As long as it fulfills this condition, although the class 
of wrapping is not asked and it is desirable for that seal nature to be also perfect, it may be 
imperfect. 

[001 1] The food packed as mentioned above is moved to the defrosting process of the last which 
has the greatest description in this invention. A defrosting process is crossed to a part of [ at least 
] time amount of all defrosting time amount, and includes the defrosting processing by about 40 
degrees C or more, for example, actuation of heat-treating preferably about 40 degrees C - 80 
degrees C under an about 40 degrees C - 60 degrees C (specifically 38 degrees C - 62 degrees C) 
warm air ambient atmosphere, and the actuation which lowers the temperature of warm air 
rapidly so that the temperature to which the front face of the maturing feeding article does not 
exceed 25 degrees C may be maintained. That is, in a defrosting process, the defrosting under 
these specific temperature requirement conditions and a warm air ambient atmosphere is 
indispensable, and may be used combining other defrosting temperature conditions if needed. It 
is not necessary to specifically perform all the processes of defrosting in the above-mentioned 
specific temperature requirement. In a specific phase In case the main temperature of the food 
which cannot get warm most easily preferably passes the melting out temperature (generally 
before or after -5 degrees C) of an ice crystal Although what is usually thawed within the limits 
of the fusion time amount of an ice crystal in about 40 degrees C - 80 degrees C (preferably 
about 40 degrees C - 60 degrees C) temperature conditions (quick thawing processing) is 
indispensable about 40 degrees C or more If needed, at the temperature of a minimum lower than 
about 40 degrees C (specifically 38 degrees C), I hear that you may thaw quietly and it is at the 
time of others. 

[0012] In the desirable mode of this invention in the melting out temperature (nearly -5 degrees 
C) of an ice crystal In the early stages of a defrosting process since most change of the 
temperature of goods is not seen only by a change of state occurring 14-25 degrees C, It is 
desirable to thaw slowly [ it is more desirable and ] at about (specifically 18-22 degrees C) 20 
degrees C, and for main temperature to carry out quick thawing at nearly -5 degrees C above 
about 40 degree C (specifically 38-42 degrees C). By the approach of such this invention, the 
defrosting processing also of the rice food which requires the freshness using raw fish is attained 
at coincidence on the same defrosting conditions as other various food (for example, pressed 
sushi etc.). About 15-20 degrees C, rapid reduction actuation of the warm air temperature for 
maintaining the food skin temperature after quick thawing below at 25 degrees C (preferably 18 
degrees C) is preferably switched to about 18-degree C low-temperature wind, and is usually 
performed in fact. After raising temperature so that a defrosting process may be performed by 
warm air about 40 degrees C or more over a part of all defrosting time amount [ at least ] as 
mentioned above, and the front face of the maturing feeding article may not exceed 25 degrees 
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C, and it may become 1 8 degrees C or less preferably, it is a base to lower the temperature of 
warm air rapidly and to adjust skin temperature. 

[0013] In this invention, in order to carry out defrosting processing under the above warm air 
ambient atmospheres, the thermostat equipped with the warm air machine for being able to set to 
the thermostat of pertinent arbitration, i.e., fixed temperature, and abolishing the temperature 
unevenness by the location in equipment (homogeneity temperature being maintained) can be 
used. Moreover, in this invention, since a large number are suitable for carrying out defrosting 
processing of the food of an amount at coincidence, as for a thermostat, it is desirable that it is 
the structure where a lot of food can be installed and warm air can be sent in [ whole ] equipment 
at homogeneity. 

[0014] The **** defrosting warehouse for extensive processing (A) specifically shown in 
drawing 3 as a thermostat which has the above functions can be used. This defrosting warehouse 
(A) is equipped with the fan (1) who can adjust to fixed temperature and can send warm air in a 
warehouse at homogeneity, and the migration shelf (3) of the shape of multistage [ which can 
arrange the food (2) with which the extensive number was frozen inside ] can take it now in and 
out. [ two or more ] Warm air circulates through the inside of a warehouse through the space 
between each food train on the tray (4) of each stage of a shelf (3) by the fan (1), and uniform 
warm air is sent with the whole food in a warehouse (2). As shown in drawing 1 , where the 
fixed perimeter space (6) which consists of an air space is secured by wrapping (5), the seal seal 
of each frozen food (2) is carried out, and it is arranged on the tray (4) of each stage of two or 
more migration shelves (3) ( drawing 2 ). The reticulated tray made from plastics is raised 
preferably [ that warm air has propagation and cone structure ] by the tray as a suitable example. 
After moving into a defrosting warehouse (A), arranging these migration shelves (3) that 
arranged food (2), as shown in drawing 3 , and closing a defrosting warehouse, by the fan (1) 
throughout the inside of a warehouse by thus, the thing for which uniform warm air is sent 
continuously Through the above-mentioned perimeter space, by mild heat conduction, there are 
few skin temperature of food and differences of whenever [ core temperature ], and they can 
perform little defrosting of the drip from food (mild heat conduction the pars basilaris ossis 
occipitalis minded wrapping and the tray section). 

[0015] According to the defrosting approach of this invention which was mentioned above, as 
shown in the after-mentioned example, it turned out that various food can be thawed in large 
quantities to coincidence in the quality still in the state at the time of preparation. 

EXAMPLE 



[Example] The following explains this invention in more detail according to an example. 
[Example 1] The pyro package of what was frozen in the condition of dishing up rice and daily 
dishes in the container made from plastics (3.5cm in 25cm[ 17cm by ] x thickness) used as an 
inner case of lunch, and not making a top cover it (with liquefied carbon dioxide concomitant use 
compression refrigerating machine - 50 degrees C) was carried out with transparence plastic film 
(the product made from polypropylene, 40-micrometer thickness). Under the present 
circumstances, it sealed by heat welding in the state of pneumatic [ to which distance opens 
between the inner case of lunch, and a film inside a pyro package as drawing 1 ] (air content = 
about 100% of food full capacity). After the pyro package, about six per step were arranged on 
the reticulated tray made from plastics as what was kept below -25 degrees C was shown in 
drawing 2 , and it put on 10-12 steps of trucks, and put into the warm air type defrosting 
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warehouse of the structure of drawing 3 . About 20-degree C warm air is circulated after 
defrosting initiation for about 2 hours, and the main temperature of lunch is [ about ]. -After 
heating until it became 5 degrees C, it heated for 40 minutes at the temperature in a warehouse of 
45 degrees C. Then, in 20 minutes, the temperature in a warehouse was lowered to 18 degrees C, 
and was thawed so that the temperature of lunch might not become 18 degrees C or more. 
[0017] [Example 1 of evaluation] The flavor was evaluated by nine persons' panelist about the 
example 1 and the box lunch which has not been frozen. Consequently, the thing of an example 1 
answered that it was same as compared with what has not carried out freezing defrosting. [ of 
nine persons ] The box lunch of the example 1 immediately after defrosting termination was 
evaluation that a flavor was good, from what has passed after manufacture for several hours with 
the box lunch which has not carried out freezing defrosting rather. 

[0018] [Example 1 of a comparison] The frozen box lunch was thawed like the example 1 
without performing a pyro package. In this case, the front face dried rice and a daily dish and the 
quality of original [ mouthfeel / a flavor and ] was spoiled. Moreover, since the skin temperature 
of food had become about 30 degrees C exceeding the optimal temperature of ordinary 
temperature preservation, it worried about degradation of the quality by bacterial propagation. 
[0019] [Example 2 of a comparison] The interior of a pyro package was changed into the 
degassing condition, the frozen box lunch was packed, and it thawed like the example 1 . From 
the part of others [ part / near the diffuser of warm air ], defrosting progressed early and has 
produced defrosting unevenness with other parts. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the condition of a pyro package of the food in an 
example 1. 

fDrawing 2] The perspective view showing the array condition in shelving of the box lunch 
(pyro package) in an example 1 . 

[Drawing 3] The front view showing the arrangement condition of the box lunch (it arranges on 
shelving) in the defrosting warehouse in an example 1 . 
[Description of Notations] 
A Defrosting warehouse 

1 Fan 

2 Food 

3 Shelf 

4 Tray 

5 Wrapping 

6 Space of Perimeter of Food 
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